Ihis paper draws together the themes of papers on procellariiform biology contained within chis special issue of the Papers and Proceedings of the Royal Society of Tasmania which is a tribute to Irynej Skira. The role of these birds as generalised biomonitors of marine ecosystem health as well as their important interactions with commercial fisheries and human societies are major considerations. Seabird conserva tion faces challenges from introduced pest species, loss of habitat to urban development, marine pollution and climate and oceanographic changes. Studies are hampered by the difficulties of dealing with birds in remote areas (that are therefore expensive to study), a paucity of funds and problems of overlapping national and international jurisdictions in their individual home ranges or on their migration routes. There is a real need for long-term studies of seabirds because they have delayed breeding systems, a slow rate of reproduction, long life-spans and high adult survival. Such knowledge is important in understanding their population dynamics, the effects of changing climate, the impacts of commercial fishing, pollution, breeding habitat loss and the harvesting of chicks. The value of the long-term studies of Shon tailed Shearwaters, Puf/inus tenuirostris, on Fisher Island, Tasmania, is considered in the light of the importance of research investment in basic curiosity-driven research. Neglect of long-term studies and the diminishing role of local scientific journals in the dissemination of baseline data on which to build generalities arc the result of changing priorities of government and ocher funding agencies towards short term output-based assessment models. Our present inability to answer the basic question of what determines seabird population abundance and distribution highlights a lack of fundamental population data in Austral seabird research. This must be addressed so chat a mixture of comparative, experimental and modelling studies can be mobilised to complement descriptive scudies.
INTRODUCTION
The research included in this special issue of the Papers and Proceedings of the Royal Society ofTasmania congregates around a central focus on seabirds that breed in coastal regions and outlying islands of Australia ( eight papers) and New Zealand (seven papers). This territory is of paramount importance for seabirds globally, with worldwide seabird species density peaking in the north of New Zealand and south of Australia (Chown et al. 1998 , Taylor 2000 .
Despite the diversity and ecological importance of seabirds in our region, most Austral ornithology has contributed short-term and somewhat fragmentary information from a wide variety of breeding areas. An exception, and one of the longest seabird studies in the Southern Hemisphere, is that of the Short-tailed Shearwater, Puffinus tenuirostris (Temminck, 183 5) , population on Fisher Island, in Bass Strait. The study was initiated by D.L. (Dom) Serventy of the CSIRO in collaboration with the Tasmanian Wildlife Authority in 1947 to respond to concern about the impact of harvesting levels on this species. Fisher Island was selected because of its small size (0.8 ha), and its accessibility (250 m from the local township). This allowed all breeding shearwaters at the colony (two to three hundred) to be marked individually and monitored each year. These logistical benefi ts undoubtedly played a pivotal role in enabling the study to continue with unchanged protocols over its protracted life span, but came at the price of uncertainty as to how well the Fisher Island populations represented the generalities of the much larger colonies (hundreds of thousands) on other islands. Dom Serventy's reputation as a leading seabird biologist, and his many contacts, established an international web of support for this farsighted project. In the early 1970s Dr Irynej Skira, who had become Servemy's associate in the project, took over the work of banding the shearwaters on Fisher Island and some other ofTasmania's Bass Strait islands. Important contributions followed by Professor Ron Wooller.
The research team was able to gain fundamental knowledge of the species' demography and breeding ecology, including breeding success, site and mate fi delity, and longevity (Ryan 2008) . The team's annual population estimates helped determine sustainable harvest of the species and guide indigenous use. Over 33 years while employed by the Tasmanian Government, Dr Skira' s commitment and quiet determination resulted in a long-term study on a scale that is rare in the world' s seabird research. His work resulted in over 40 scientifi c papers, technical reports, his doctorate, countless media articles and presentations, and forged links with seabird scientists across the globe (Ryan 2008, Sally Bryant pers. comm.) .
This memorial issue pays tribute to Dr Skira' s work, and illustrates the current state and continuing scope of seabird research in Australasia. The contributing studies deal with wide-ranging aspects of seabird ecology, including population dynamics (Newman et al. 20086, Scott et al. 2008) , breeding and colonial behaviour (Bancroft 2008 , Powell et al. 2008 , island biodiversity (Copson & Brothers 2008 , Brothers & Ledingham 2008 , Bancroft et al. 2008 , foraging behaviour (Taylor 2008 , Macleod et al. 2008 , human impacts (Rosier & Dyer 2008 , Hutton et al. 2008 , Waugh et al. 2008 , migration (Oka 2008) , pest management (Brothers & Bone 2008) , indigenous use and environmentality (Kitson & Moller 2008 , L yv er et al. 2008 , and climate change (Brothers & Bone 2008) . The breadth of topics covered by these papers testifi es to the diversity of issues that is currently of importance in seabird research and the approaches available to confront such issues. However, this wide variation in topics and the inclusion of several valuable foundation descriptive studies hints at the enormous challenge facing Austral seabird research.
This first paper in the collection aims to draw out the crosslinkages between the contributions and poses the question: what next for Austral seabird research? But first we assert the importance of understanding seabirds and consider the conservation threats they face. Given the practical difficulties in studying these wide-ranging and long-lived vertebrates exploiting patchy and variable environments, why should Australian and New Zealand biologists bother with seabird research at all?
THE IMPORTANCE OF AUSTRAL SEABIRD RESEARCH
Approximately one quarter of the world's seabird species breed in New Zealand and Australian territory (Taylor 2000) . Eighty-four seabird species currently breed in New Zealand, ofwhich 35 (42%) are endemic, breeding nowhere else (Taylor 2000) . Australia serves as a breeding ground for 68 seabird species, of which 15 (22%) are endemic (Pizzey & Knight 2007) . The conservation status of seabirds is diverse and paradoxical; they exhibit a global distribution, population and biomass indicating that they are one of the most successful avian groups (Warham 1996) , while at the same time being among the most threatened (Bolton et al. 2004) .
Almost half (59) of the world's 130 procellariid species, the largest grouping of seabirds, is classified as Critical, Endangered or Vulnerable according to IUCN criteria (IUCN 2007) . Forty-seven of the 94 seabird taxa found in New Zealand are currently classified as Vulnerable or worse, with an additional four taxa lacking sufficient data for classification (Taylor 2000) . Thirty-seven seabird taxa are so listed in Australia (Environment Australia 2008) .
Many seabirds breed in densely populated colonies. Their density and abundance contribute to their role as a "keystone" and "ecosystem engineer" species on many islands, exhibiting wide-ranging effects on species composition, soil nutrification, aeration, and plant regeneration (Payton et al. 2002 , Bancoft et al. 2008 . The environmental modification caused by burrowing seabirds in particular can have a profound influence on island ecosystems. Wedgetailed Shearwaters, Puffinus pacificus (J.E Gmelin, 1789), for example, play a fundamental role in determining the species composition of colony associates on Rottnest Island (Bancroft et al. 2008) .
As top predators, seabirds afford a unique opportunity for identifying and examining changes at lower trophic levels of the marine ecosystem (Furness & Camphuysen 1997) . Coupled with their wide foraging range and, in some cases, trans-equatorial migration, seabirds are well suited to act as generalised biomonitors of marine ecosystem health. Changes in seabird populations, demographics and breeding characteristics can provide information about climatic and oceanographic changes, as well as marine pollutants (Furness & Camphuysen 1997 Taylor (2008) and Waugh et al. (2008) examining feeding behaviour, and the extent of fisheries bycatch respectively, are important contributions towards this end.
The close relationship between seabirds and human societies has a long history. Until very recently, the harvest of seabirds and their eggs was an important source of sustenance for coastal human populations in most parts of the world (Moller 2006) . Seabird harvests continue to have immense cultural importance for indigenous communities in both New Zealand and Australia (Skira 1995) . The ongoing significance of the Grey-faced Petrel, Pterodroma macroptera gouldi (Hutton, 1869) , and Sooty Shearwater, Puffinus griseus (J.E Gmelin, 1789), (collectively known as "Titi" or "Muttonbird") harvests for Maori in the North and South Islands of New Zealand is described by the contributions from Kitson & Moller (2008) and Lyver et al. (2008) . An understanding of indigenous environmentality coupled with accurate population and harvest estimation is crucial to assessing and ensuring the sustainability of continuing harvests (Newman et al. 2008b) . Maintenance of human cultures and local communities, their traditional lifeways, and Traditional Ecological Knowledge are now recognised as effective components ofconservation efforts in Australasia (Wilson et al. 1992 , Moller 1996 , Skira 1996 Conservation Authority 1997) and internationally (BorriniFeyerabend 1996 , Posey 1996 , IUCN 1997 ).
SEABIRD CONSERVATION CHALLENGES
The wide variation in the conservation status of different seabird taxa highlights the importance of measuring population changes to determine appropriate management strategies for each species. Unfortunately many threats potentially contribute to substantial population declines of some Australasian seabirds (Robertson & Gales 1998) . Densely populated breeding colonies are particularly vulnerable to introduced mammalian predators, especially if adult birds are killed (Hamilton & Moller 1995 ,Jones 2000 . Substantial efforts have been made to eradicate pests from breeding colonies in both New Zealand and Australia, and monitoring the response ofseabird populations is ofongoing importance (Brothers & Bone 2008) . Loss of habitat due to expanding urban development is concerning, although, as indicated by Rosier and Dyer's Heron Island study, some seabirds may be able to employ coping strategies to maintain breeding populations (Rosier & Dyer 2008) . Detrimental human impacts on seabirds are also manifested in marine pollution. Hutton et al. (2008) reveal the disturbing extent of plastic ingestion in two shearwater species breeding on Lord Howe Island. Falling ocean productivity and climate change impacts are suspected though not proven contributors to seabird decline (Scott et al. 2008) .
The wide geographic distribution and long-range migration of seabirds may add difficulties to continuous study, but their philopatric behaviour, typically returning yearly to breeding colonies, makes annual monitoring of many species during the breeding season feasible on a large scale. For decades detailed research of the burrowing petrels was extremely difficult and studies ofthe behavior ofseabirds while foraging and migrating were rudimentary, but this situation has improved with innovations in technology. The advent of data-loggers and telemetry (Shaffer et al. 2006 , MacLeod et al. 2008 ) and use of sophisticated electronic equipment to detect the contents of nesting burrows (Lyver et al. 1998) are just some of the technological advances providing valuable new insights.
A less readily solvable challenge is that many breeding islands are remote, and research is consequently very expensive. It is therefore not surprising that many of the contributions to this special issue of Papers and Proceedings of the Royal Society of Tasmania are descriptive and shortterm in nature. A "descriptive bottleneck" hampers conservation management and research in New World countries like Australia and New Zealand where the biota are comparatively new and unstudied. The population base and funds available for research are limited and there is a high number of threatened species per unit area. The USA spends 76 times more tax revenue per threatened taxon than New Zealand (Perley et al. 2001) . As a proxy measure for financial capacity to respond to conservation needs through research and management intervention, this illustrates the severity of the funding deficiency. The Austral predicament is particularly acute for seabirds where much of the research is still focused on first steps finding out what we have to work with (Bancroft et al. , Brothers & Ledingham 2008 followed by rapid and necessarily crude assessment of conservation status (Taylor 2000 , Brothers & Ledingham 2008 .
Seabird conservation faces an added challenge from the vast geographic range of many species, roaming over several national and international oceanic jurisdictions. MacLeod et al. (2008) calculate that about 45% of the home range of Grey-faced Petrels falls in the international High Seas jurisdictional zone, with the remainder split roughly equally within Australian and New Zealand territorial waters. Oka (2008) examined Short-tailed Shearwaters before and after the trans-equatorial migration from Tasmania to the North Pacific and Bering Sea off the coast ofJapan, a voyage which crosses numerous national jurisdictions. This wide-ranging journey across political boundaries emphasises a need for co-operation and data sharing to support neighbouring and sometimes distant nations to reach mutually important conservation goals.
THE NEED FOR LONG-TERM STUDIES OF SEABIRDS
While several papers in this issue advocate more detailed studies on their specific research question (Powell etal. 2008 , Taylor 2008 , the most prevalent plea is for more long-term foundational monitoring data to be collected (Bancroft 2008 , Hutton et al. 2008 , Rosier & Dyer 2008 , Scott et al. 2008 , Waugh et al. 2008 . It is only when these fundamental data are available that more advanced methodologies such as modelling of populations, reproductive success and density dependence can be applied. There is a clear recognition among Australasian researchers that long-term baseline data are gravely needed for large-scale questions to be addressed in seabird ecology, and for anthropogenic and environmental impacts to be properly understood. The value of long-term studies in ecology is widely understood Likens 1989) , but the slow population turnover of marine birds, with their delayed breeding, slow rate of reproduction, long life-span and high adult survival rates makes long-term research and population monitoring programs especially pertinent (Wooller et al. 1992 , Rosier & Dyer 2008 . Factors affecting seabird populations are highly changeable year to year, with marked variation in reproductive success, chick and adult survival rates (Wooller et al. 1992 , Newman et al. 2008 ). Rare events, slow processes and subtle and complex phenomena are characteristics of a diverse and variable marine environment that can only be understood by long-term studies based on regular monitoring
Past demographic events can have persistent impacts on population abundance for decades to come, especially when multiple stressors are acting. For example, bycatch of Sooty and Short-tailed shearwaters in Korean and Japanese driftnet fisheries was particularly intense in the 1980s and banned in 1991 (Uhlmann et al. 2005 ). Computer simulations demonstrate that this bycatch has significantly depressed population abundance 15 years after its cessation. This reduction is likely to remain evident for a decade to come, with the length of recovery compounded by EI Nino climate oscillations (Newman et al. 2008a) . Disentangling the relative importance of different conservation threats that are sporadic and operate at vast distances from breeding colonies is difficult even iflong-term and detailed population ecology studies are available. For most seabird species such research simply has not been done.
WHY ARE CONSERVATION AND LONG-TERM STUDIES BEING NEGLECTED?
There is a severe shortage of funds for research in Australasia generally. Gross Expenditure on Research and Development (GERD) in New Zealand is around 1.20/0 compared to an EU-15 average of about 1.8% and target of 3% (Adams 2008) . Already the United States is spending 2.670/0 ofGDP on Research & Development (R&D), while Japan spends 3.060/0. Bycomparison,Australiaspentonlyl.62 % ofGDPon R&D in 2002-03 (Australian Vice Chancellors' Committee 2005). In addition, little direct commercial stake in seabird research means that veryIittle industry funding can be accessed by researchers. The high expense associated with research involving remote islands and sophisticated equipment such as telemetry and data-logging makes it particularly difficult to obtain investment in a IS-year lead time in long-term population studies before even basic descriptions of seabird population parameters can be described.
In both New Zealand and Australia, government research funding in recent years has increasingly moved towards output-based assessment measures to guide research investment. This shift towards a more competitive and adversarial funding scheme is likely to have significant consequences for seabird research. It will drive several changes in the nature and scope of research produced by One major consequence of output-based assessment models is the pressure placed on researchers to undertake short-term studies at the expense of good-quality long-term research (Adams 2008) . Critics of the British Research Assessment Exercise (RAE) on which the Australian and New Zealand schemes are based argue that the biggest threat is "short termism" (Elton 2000) . Elton (2000) specifically warns against other countries following the same path as the United Kingdom, yet New Zealand established a similar system two years later and Australia soon after. A restrictive short-term funding framework that typically has a 3-6 year funding cycle severely hinders the ability of seabird research to answer the large-scale questions that are most important in ecology.
The recent and ongoing publications of research from Fisher Island testify to the value and international rarity of long-term seabird studies. Once databases are established the long-term nature of the information becomes an enormous asset that facilitates research publication -the problem is initiation of the study and its maintenance through the 20-30 years before its long-term quality is reason enough to keep it going. Our main concern is that establishing new studies like that on Fisher Island will be increasingly difficult in the changing political research environment in Australia and New Zealand.
Under the present output-based schemes, research funding is determined in part by the number and "quality" of research publications. Publication in higher-ranked journals leads to more research funding, and because journal rankings are based on readership and citation rate, international journals invariably tend to be ranked more highly than local journals. While international research publication is important, the unfortunate consequence is that local and applied research more suitable for publication in locallyoriented journals is, in effect, financially discouraged. This is particularly negative for seabird research, which is often regionally situated and involves applied conservation and management.
PUBLICATION OF APPLIED RESEARCH: A NEED FOR LOCAL JOURNALS
Local journals perform an invaluable function in promoting and disseminating research, particularly that which may be region-specific or provide baseline information, exemplified by the papers in this collection. Such studies are extremely valuable for Austral seabird research and management. Local journals enable the publication oflocally-grounded, detailed research articles, some ofwhich may be short-term, descriptive, or small-scale in nature. They are also invaluable destinations for taxonomic works requiring fast publication. Furthermore, publication in local journals has a number of advantages over other journals. The time between submission and publication in such journals is usually much shorter, reaching the audience much sooner. In addition, contributions are typically reviewed by experts with a high level of local knowledge, who can provide detailed constructive feedback. The editors of local journals typically have a more direct interaction with authors, benefiting the final publication.
Despite their valuable roles and benefits, local journals are struggling to survive. Many are published by scientific societies with minimal financial resources, relying heavily on the goodwill ofvolunteers. We are indebted to Mrs Suzanne Skira and the Tasmanian Department of Primary Industries and Water for their generous grants from which the current issue ofPapers and Proceedings ofthe Royal Society ofTasmania has been funded entirely. This issue will be followed by a second, comprising 12 contributed papers to be published on 28 November 2008, and funded by the Society.
Local journals are vital to accelerate the Austral seabird research past its predominantly descriptive phase and to prevent the unnecessary replication of research that has been left unpublished. We therefore salute the ongoing support of members of the Royal Society of Tasmania, and similar local science organisations, for making regular publications like this one possible.
THE FISHER ISLAND STUDY: PATIENCE, PEOPLE AND RESEARCH POLITICS
Viewed in the context of increasing challenges to mount long-term seabird studies and publish the results, the value of the Fisher Island Short-tailed Shearwater study and Dr Skira's 25-year commitment to it (Ryan 2008) is outstanding. Why then was the Fisher Island study initiated and what were the key factors that allowed its persistence? Short-term ecological studies, particularly those funded on the basis of competitive grants, are built around limited and specific key hypotheses. In long-term studies, however, it is often not appropriate to constrain data collection around too limited a set of specific objectives. The significance of the original questions will undoubtedly change throughout the life-time of the study, as new concepts are developed (Bradley et ale 1991) . Long-term studies should not be unstructured and must be carefully designed to achieve a balance between data acquired to meet a specific hypothesis and data collected as general information. Cost-effective long-term studies need to allow the testing of retrospective hypotheses, and those undertaking them should be aware of the value of a posteriori data analysis.
Early in the Fisher Island study, Serventy (1957) stated that "The Fisher Island marking program is an aid to the study of all aspects of the natural history of the species". The efficacy of his generalised approach has become clear in hindsight. For example, data from the study have contributed to our understanding of the processes underlying life-time reproductive success (Wooller etal. 1989) , the relationship between breeding success and subsequent survival (Bradley et ale 1989) , philopatry (the outcome of a translocation experiment begun in the 1960s with results realised some 20 years later; Serventy et ale 1989), the inter-relationships between breeding success, breeding experience and mate fidelity , Bradley et ale 1995 , the defining characteristics of the restricted number of breeders that contribute to the majority of the succeeding generation (Meathrel et al. 1993) , prospecting and recruitment (Bradley et ale 1999) , and the implications of breeding birds omitting breeding seasons (Bradley et ale 2000) .
The major thrust of all of this work follows closely Dom Serventy's original concept ofa fundamental understanding of the population biology of the species, informed through the lens of Life-History Strategy theory. With Dom's retirement, the CSIRO wildlife laboratory near Perth involved Dr Ron Wooller, a seabird researcher from Murdoch who trained on the kittiwake study ofJohn Coulson, one of the UKs leading long-term seabird studies. Consequently, with Irynej Skira and Ron Wooller in place, the Fisher Island study achieved a transition to a new scientific team, who were able to realise the potential of these data in shaping views of the life-history evolution and population dynamics of long-lived vertebrates.
Fisher Island researchers have always been cognisant of the tension of both how atypical the colony might be considered, and how its logistic convenience makes feasible the types of study outlined above. As a consequence, in 1991 Dr Catherine Meathrel, first involved in the project as a postdoctoral fellow, established a replicate study site on Great Dog Island as a monitoring and experimental site, to add to the information from Fisher Island and to provide some replication (Bradley & Meathrel 2006) .
The Fisher Island research program is ongoing and now in the good leadership hands of Dr Meathrel. It is important that it continues as an inspiration for other teams to establish long-term seabird research programs. The worsening research climate for such studies is worrying at a time when the need for an understanding of global climatic and oceanographic changes and human impacts on biodiversity is becoming ever more critical.
AUSTRAL SEABIRD RESEARCH: WHERE HAVE WE GOT TO AND WHERE DO WE NEED TO GO?
Given the wide range of challenges facing Austral seabird research and its relative infancy, it is perhaps unsurprising that a pervasive theme running throughout the papers in this issue is an appeal for future research; 11 of the 13 primary research papers in this volume explicitly call for further work to extend and clarify the foundational data reported here. The advent of sophisticated telemetry and data-loggers now opens the door to understanding seabird behaviour at sea. While we share the excitement of filling in those gaps, in the longer run the critical research remains on understanding long-term population dynamics and what affects numbers. Otherwise we run the risk of locking into another raft of basic descriptive studies of increasing detail without confronting the crucial question for conservation management -what determines seabird population abundance and distribution?
Repeated and systematic monitoring is needed to make the most of the baseline estimates provided in this collection of studies and detect population declines and recolonisations as populations are restored (Brothers & Bone 2008 , Newman et al. 2008b . Challenges remain to make these monitoring programs more accurate. For example, more reliable long-term records of occupancy estimates rather than just breeding burrow entrance density are needed (Scott et al. 2008) . Long-term monitoring of the threats themselves is also needed to complement population monitoring if putative causes for declines or restoration are to be learned. For example, Hutton et al. (2008) call for further studies to assess the long-term trends in plastic ingestion by Fleshfooted Shearwaters on Lord Howe Island. Similarly, Waugh et al. (2008) call for tracking of the evolution of bycatch levels across areas, target fisheries and years, to better focus mitigation efforts to reduce seabird bycatch.
Studies
and are important for ,-,,,,,a_LJ.J..J.~'-', but present difficulties. In procellariiform reproduction, a small portion of fledglings breed away from their natal and it is these that have a potentially crucial role in metapopulation dynamics and local population regulation (Scott et al. 2008 , Newman et al. 2008 . In general, metapopulation connectivity has not been studied amongst seabirds and the emergence of more fine-grained and isotopic study techniques is eagerly awaited to establish global population assessments the expense of seabird surveys on remote islands usually precludes complete coverage of the breeding range. For example, rigorous estimates of other Sooty Shearwater populations would be beneficial for establishing whether the declines observed on the Snares by Scott et al. (2008) are occurring at the same rate throughout the species range, including the large and practically unstudied breeding populations in southern Chile and Terra Del Fuego.
Climate change is mentioned by several authors as a threat (Brothers & Bone 2008 , MacLeod et al. 2008 , Scott et al. 2008 ) but so far little direct evidence of its impact on Austral seabirds has been published. We predict this will become increasingly imperative as climate change accelerates (Hennessy et al. 2007 ) and interacts with existing threats to create synergistic effects from multiple stressors. In view of the importance of the oceans in producing oxygen and absorbing carbon dioxide, marine ecosystem health is paramount for the biosphere and the value of seabirds as biomonitors will be all the more evident.
Future studies must cross-reference behavioural and ecological patterns with spatial and temporal variation in potential conservation threats and spatio-temporal variation in oceanic conditions. This complexity is well illustrated by MacLeod et al. (2008) 's calls for future work to investigate the extent of overlap between the at-sea distribution of Grey-faced Petrels and commercial fisheries activity to determine the risk that this industry poses for this species. Environmental factors influencing the at-sea distribution of Grey-faced Petrels are the key to better understanding of the potential impact of climate change. Without this information, resource managers are unable to assess (1) direct and indirect effects of commercial fisheries, or (2) the effect of oceanic and atmospheric climate on Grey-faced Petrel population dynamics.
The dearth of long-term data sets cripples overarching understanding of patterns and trends in seabird population dynamics. The research in the present volume, in some cases comprising basic species surveys, points to a lack pf foundational population data in Austral seabird research. Perhaps unsurprisingly, the current volume does not contain any experimental or manipulative studies, an absence that limits the scope of causal inferences and conclusions that can be drawn. Complete long-term baseline data must be built on by a mixture of comparative, experimental and modelling studies to complement the types of descriptive studies reported here (Hutton et al. 2008) . Long-term descriptive monitoring studies form the basis of hypotheses for manipulative and experimental research designs, and can act as an external check on modelling studies (see Moller 2006) . Ongoing monitoring can also reveal unexpected generating hypotheses that would not emerge without continuing data collection (Burt 1994) . In turn, demographic and population modelling can overcome some of the limitations of monitoring by the prediction of responses to environmental changes. of these approaches require a solid foundation of long-term population and demographic monitoring data. This is where research effort must be focused, and where funding needs to be directed for an integrated and coherent research framework to emerge. A further potential research avenue for learning how to conserve seabirds is the use of adaptive management. As a practical alternative to field experimentation, adaptive management theoretically offers longer term perturbations on more ecologically realistic spatial and temporal scales (Raffaelli & Moller 2000) . For seabird ecology, this approach is most likely to be useful where management experiments involve removing threats at breeding colonies. Learning from adaptive management requires a BeforeAfter-Control-Impact monitoring design to rigorously detect how a seabird population responds to mitigation of a threat, which in turn depends on standardisation and repeatability ofsurvey methodology. While monitoring may be disparaged by some as simple, low-grade science, the long-term data sets it can produce are a necessity for more complex research methodologies to build on (Burt 1994 ). Many of the baseline studies reported in this volume will provide valuable benchmarks for future comparisons, just as Scott et al (2008) and Newman et ale (2008a) have been able to use fragmentary historical data to detect major changes in abundance. However, a more structured "active adaptive management" approach (Walters & Holling 1990 ) using multiple treatments, reference comparisons and adequate replication will be needed to determine and partition the causes of observed changes. Knowing why change is triggered (or why management intervention failed to trigger the expected gains) is the key to more empowered seabird conservation investments to stem widespread declines of Australia and New Zealand's diverse seabird species and to maintain ecosystem health in our magnificent seabird breeding islands. When coupled with a critical lack of funds for conservation management itself, the comparative lack of published locally-focused research and adaptive management to help prioritise management interventions becomes all the more risky for seabird conservation.
We urge more inclusion of ethno-ornithology to hasten research and guide conservation management. As Lyver et ale (2008) point out, indigenous peoples possess extensive knowledge of both harvested and non-harvested species, and this knowledge can be regionally unique. Indigenous knowledge bases must not be devalued for their regional diversity and specificity. There must be an appropriate outlet for dissemination and its importance should be reflected in funding frameworks. Indigenous perspectives on environmentalism have particular relevance to regional conservation efforts, and the narrow Western-scienceoriented framework on which the Australian and New Zealand funding schemes are based potentially hinders the valuable participation ofindigenous peoples in the decisionmaking process of environmental management initiatives.
Despite the immense challenges facing the field of Austral seabird research, progress is certainly being made and obstacles overcome due to the determination and perseverance of researchers. While the current trend towards increasingly contested research funding in Australia and New Zealand threatens progress, potential benefits of a more rigorous research framework may emerge. We must strive to ensure that the long-term studies currently operating continue, and work hard to generate an environment in which new long-term studies can be established. From here, a research framework combining advanced and complementary methodologies can develop and continue to address the crucial overarching questions in seabird ecology in this globally important region.
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